NXY-059 maintains Akt activation and inhibits release of cytochrome C after focal cerebral ischemia.
Stroke is the third leading cause of death in the US, with a prevalence of 750,000 patients per year, and a social cost estimated at $50 billion. Current therapeutics are targeted at restoring blood flow rather than on preventing the actual mechanisms associated with neuronal cell death. Here, we show that, following transient (2 h) middle cerebral artery occlusion (tMCAO) in male, Wistar rats, neuronal damage determined using MAP-2 staining increased progressively after the tMCAO. Notably, such neuronal degeneration was first associated with a decrease in p-Akt in both the focus and penumbra of the infarct region and, later with an increase in cytosolic cytochrome C levels in cortical neurons in the infarct area. These findings implicate that Akt alterations and consequent release of cytochrome C are involved in neuronal death. To further address this issue, NXY-059 (disodium 4-[(tert.-butylimino)methyl]benzene-1,3-disulfonate N-oxide) administered i.v. (30 mg/kg bolus, followed by 30 mg/kg/h infusion for up to 24 h), commencing 1 h after reperfusion, not only prevented the increase in infarct area but also attenuated the postreperfusion increase in neuronal cytosolic cytochrome C and the postperfusion decrease in neuronal p-Akt. Thus, NXY-059, by preventing mitochondrial cytochrome C release by maintaining activation of the Akt pathway, appears to protect neurons from damage after ischemia.